Introduction
The systemic arterial hypotension following endotoxtn administration
In the dog has been ascribed to pooling In the liver (MacLean'et al., 1956;
MacLean and Well, 1956) with subsequent decrease in venous return (Well et al., 1956 ). The primary site of action of endotoxin in the liver has been postulated to be on the intrahepatic venous system with subsequent myogenic response In the hepatic artery segment (Hinshaw et al., 1966) . The hepatic veln constriction results in pooling in the liver which is passively reflected by an Increase in the portal vein pressure (Hinshaw et al., 1966) . Parallel studies In this laboratory, utilizing a venous return preparation in which the cardiac Inflow is held constant, show that a constant infusion of dopamine (3, 4-dihydroxyphenylethylamine) caused a significant reduction in the degree of pooling following endotoxin administration In the Intact dog.
The Isolated perfused liver preparation has been shown to be an excellent preparation for evaluating the vascular actions, Independent of neural actions, of endotoxin on the liver. There Is also the additional advantage of being able to readily control the blood flows, thus pressure changes reflect resistance changes (Hinshaw et al., 1966) . For these reasons, the Isolated liver perfused by a donor dog was used to further study the actions of dopamine in endotoxin shock. Various parameters in the donor dog were also monitored In order to obtain an over-all ptcture of the actions of dopamine in endotoxin shock.
Methods
Ten experiments were carried out on isolated, weighed livers perfused by blood from a donor dog. Mongrel dogs of either sex were used (7.8 to 10.5 kg). The dogs were anesthetized with sodium pentobarbital (30 mg/kg).
The preparation utilized was a modification of a technique previously described (Hinshaw et al., 1966) .
In order to obtain the isolated liver, a laparotomy was performed and the stomach and spleen were removed for easier access to the liver. The hepatic artery, portal vein, and common bile duct were freed up from surrounding tissue. The animal was then heparinized (3 mg/kg). The dog was bled to obtain blood from the reservoir system. The vessels for cannulation were then Itgated and the liver was rapidly removed and placed
In iced saline where the hepatic artery, portal vein, and common bile duct were cannulated, and a cannula was Inserted Into a hepatic vein. The cystic duct was ligated to negate any changes which might be due to humoral effects on the gallbladder. The common bile duct was cannulated to allow free drainage of the blie outslae of the blood reservoir system. The liver was then transferred to a strain-gauge weighlng device and perfused at constant, pulsatile flow by Sigmamotor oumps. The hepatic artery was perfused by blood from the aorta of the donor dog and the portal vein was perfused by blood from the inferior vena cava of the donor dog ( Figure I) . Transfer of the liver to the extracorporeal circulation required less than two minutes. The elevation In pulse pressure is due to the systolic pressure (p <0.01 from 5 to 30 minutes) being elevated to a greater extent than diastolic pressure (p <0.05 from 5 to 30 minutes). Figure 6 shows that the heart rate is significantly elevated above the untreated group with dopamine administration until the infusion is stopped. In Ill, dopamine caused a certain rate of release of blood from the liver which decreased when endotoxin was given.
Discussion
These studies show that dopamine has a direct action on the liver, for the responses were removed as soon as the dopanine infusion was stopped (within 20 seconds). Dopamine caused a release of blood from the liver, even after endotoxin was given. The release of blood after endotoxin was not as great as before endotoxin. These changes In liver blood volume with dopamine were so great that they could be observed visually. When dopamine Infusion was stopped, the degree of pooling reached that of the untreated group within ten minutes.
Previous observations have suggested that pooling In the liver after endotoxin is the initial response leading to systemic hypotenslon In the dog Results from these studies with endotoxin confirm the above mentioned results. The isolated liver pressure responses were not quite as great In this study, which is probably due to the endotoxin being given to the donor dog; whereas, in the previous studies by Hinshaw et al. II This document has been approved for public release and sale; its distribution is unlimited.
0-
It. UPPEME TARYNOTS l SPONSOHrING IILI, ARY AC rIVI TY
Office of Naval Research
-These studies were conducted to determine the efs'ects of dopamnine on the canine liver before and following endotoxin administration. Isolated, denervated livers were perfused via arterial and venous inflow vessels at constant rates by donor dogs. Weights were continuously recorded throughout the experiments. There were marked reductions in liver weigh'. with dopamine infusion 4. prior to endotoxin administration and continued reductions at slower rates following endotoxin. The mechanism of liver shrinkage is postulated to be primarily duc to sinusoidal contractions independent . of changes in liver venous resistances. Dopamnine markedly increased hepatic artery pressures, thus hepatic artery resistances increased since the flows were constant. In the donor animal, dopamine elevated systemic artsryal pressure, pulse pressure, and heart rates.
